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Abstract. The concept of ambient media is becoming a popular topic of interest 
day by day and seems to promise a fabulous future. However, to date there are 
no certain design principles that are followed to design successful ambient 
media. In this paper seven design principles for designing ambient media have 
been proposed. The derived principles are the outcome which is based from the 
principles of universal design. The ambient media designed based on these 
principles could create better business values and new business strategies.  
Finally a theoretical framework is also proposed that shows how to use these 
principles to design successful ambient media.  
Keywords: Universal Design, Ambient Media, Ambient Media Design 
Principles, Design for All, Design Principles. 
1   Introduction 
Computational technology integrated with human using natural environment has 
initiated the concept of ubiquitous computing. Since then the basic notion of media 
has taken a different viewpoint with respect to the concept of ubiquitous computing 
[1]. This interesting form of new media, known as ambient media, is transparent in 
nature to its users but have a lot to offer in the coming future [1]. Design of this type 
of media is not only technical but also needs proper reasoning behind the design for 
its consumers. Creating new business opportunities and even integrating with existing 
business model can be one important reason for why we should focus on the issue of 
design principles of ambient media. However ambient media can possibly be 
successfully designed if certain design principles are followed which are to date is 
missing. The idea of universal design is that, it offers a greater extent and possibilities 
of using product or service for the end users. Although the majority tends to consider 
universal design concept as a pattern that is strictly initiated and meant to be for the 
people with disabilities and elderly, the attitude towards such thinking has been 
changing prominently in the last one decade [2]. Mainstreaming universal design 
concept is extending the boundaries of disability which universal design was 
supposed to be considered to be the based on. Universal design principles can be seen 
in different perspective and be altered according to the design necessity of something 
like ambient media to initiate successful design [2]. 
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In this paper we propose ambient media design principles. These principles are 
derived from the universal design principles concept. The characteristics and general 
properties of ambient media are being mapped with the universal design principles 
after analyzing them together, before coming up with the new design principles. A 
framework is then proposed to show how the principles of designing ambient media 
should be working together for the design of ambient media successfully. The paper is 
divided in to four major sections. Section one illustrates ambient media and universal 
design with an extensive background description of these two topic of interest. The 
next section talks about proposed ambient media principles following by section three 
which describes the proposed theoretical framework. Finally in section four a 
concrete discussion of this research topic is narrated followed by the conclusion.   
1.1   Ambient Media Design 
The concept of ambient media initiated a change of the way we think about traditional 
or mass  media. The principle target of ambient media is to turn information in to 
knowledge along with the basic properties of media-communication and interaction. 
[1] ‘’However, with ambient media the boundary between the real world and the 
synthetic universe encompassed by the media environment is becoming less and less 
visible’’ [1]. One of the many ways by which the form of an ambient media is going 
to take place, is that it depends on how ambient media is going to be designed. As 
Lugmayr [1] says ‘’ the form of ambient media is concerned with issues of design, 
aesthetics, collaboration; the manifestation of media assets, the morphing of the 
synthetic universe/natural environment, collaboration, the arrangement of different 
content entities, etc’’. Lugmayr [1] also classifies the main principles of the form of 
ambient media as follows: 
 Morphing 
 Manifestation 
 Intelligence and  
 Experience 
However, there are human centered aspects of designing ambient media and these 
aspects makes ambient media to be smart media environments that are capable of 
contextualizing their form to the situation. ‘’With the arrival of ever more intelligent 
and interconnected systems, the human-centered aspects become more complex’’ [1]. 
Lugmayr describes the key aspects of human-centered design of ambient media as 
follows [1]: 
 Interactivity 
 Sensor oriented systems 
 Experience orientation 
 Collaboration 
 Cultural aspects 
 Design for human aspects 
 Understanding human behavior 
 Simulating human behavior 
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Although, ambient media today is somehow still in its embryonic stage and most of 
the underlying principles and characteristics are yet unknown, the undergoing change 
within ambient media is rapid and cutting edge research aspects are constantly 
contributed in this field [1].  Lugmayr [1] identified some of these aspects to be for 
instance distributed stimulation of human senses, media aggregation, and personal 
product distribution via mobile phone with natural environment along with cultural 
and aesthetic aspects. 
However, an important question that still remains here in this discussion is why 
and how ambient media will be accepted by the end user in a catchy way and how can 
they adopt it quickly? What will be the key concerns that will motivate companies to 
invest money for ambient media research and development? Since the branch of 
ambient media is not so restricted comparing with traditional media classification, the 
opportunity from business perspective is enormous only when we know how to 
integrate ambient media in to business. What is the proper business model that will 
enhance the integration efficiently? These questions focus one feature of any product 
or service that has always been appealing for the end users which is design. It is the 
design of ambient media that will enhance the experience to its user [1]. At the same 
time new innovation for better design ideas of ambient media will improve the way 
ambient media content can be delivered and displayed towards the end user. From 
business perspective it is imperative to consider better designed ambient media for the 
success of progress of ambient media- whether it is research or product development. 
Understanding business methodology, altering existing business model or creating 
new business model for successful ambient media development and marketing is 
therefore largely dependent on the question ‘ how well the ambient media of futures is 
being designed’ where design is viewed in a heuristic way. This brings us the concern 
of the topic universal design.     
In some cases, it is the attractiveness of a product that is reflected by its design. 
However, our concern in this article is to design ambient media in a way so that it 
becomes useful, usable and then we can call such design to be a successful one for 
user and business perspective. And to design ambient media to be useful and usable 
enough it is thus important to follow certain design principles. The following section 
introduces the concept of universal design and its principles from which the design 
principles of ambient media design are being proposed in section three. 
1.2   Universal Design and its Principles 
The classical concept of universal design is about ensuring that environments, 
products, services and interfaces work for people of all ages and abilities [3]. It is a 
general approach to designing in which designers ensure that their product and 
services address the needs of the widest possible audience, irrespective of age or 
ability [2]. In a nutshell, universal design aims to produce accessible, usable and 
desirable products for the whole population.  
  The original set of universal design principles, described below was developed by 
a group of U.S. designers and design educators from five organizations in 1997[3]. 
The principles are copyrighted to the Center for Universal Design. The principles are 
used internationally, though with variations in number and specifics analogy [3]. 
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Below we describe the set of universal design principles with a tangible explanation 
for each of the principle.   
 Equitable Use: The design does not disadvantage or stigmatize any group of 
users [2]. It provides the same means of use for all users that is, identical 
whenever possible, equivalent or not. The goal is not to stigmatize any use 
and make the design appealing to all users [3]. This principle also make 
provision for security, safety etc to be equally available to all users.  
 Flexibility in Use: The design accommodates a wide range of individual 
preferences and abilities. Providing choices in methods of use and also 
providing adaptability to the user’s pace is what flexibility promises [2]. 
User’s precision and accuracy facilitating is another objective. 
Accommodating left and right hand access and use for instance an example 
of flexibility in use [3].  
 Simple, Intuitive Use: Use of the design is easy to understand, regardless of 
the user's experience, knowledge, language skills, or current concentration 
level [2]. Eliminating unnecessary complexity, being consistent with the 
user’s expectation and intuition are some of the goal of simple intuitive use. 
Also information to the user should be arranged so it is consistent according 
to their importance [2] [3]. Use of different language, wide range of literacy 
and initiation of effective prompting also commences simplicity and 
intuitiveness in use.     
 Perceptible Information: The design communicates necessary information 
effectively to the user, regardless of ambient conditions or the user's sensory 
abilities [2][3]. This principle is important for differentiating elements in 
ways that can be described, that is, to make it easy for giving instruction or 
directions. Some other goal of this principle is to make best use of legibility 
of essential information, providing compatibility with a variety of procedures 
or devices used by people with any kind of sensory limitations and use of 
different modes for outmoded appearance of important information [3]. 
 Tolerance for Error: The design minimizes hazards and the adverse 
consequences of accidental or unintended actions. Providing awareness and 
warnings of hazards and error, fail-safe feature promotion are some goal of 
the principle [2]. The design should also discourage unconscious action in 
tasks that require vigilance [3]. Physical protection is another important 
issue. Elimination of hazardous elements, isolation or putting shield on such 
element that are most accessible will initiate minimization of hazard.  
 Low Physical Effort: The design can be used efficiently and comfortably, 
and with a minimum of fatigue [2]. This principle argues to design in such 
way so that the user’s body position remains natural with reasonable 
operating force required to perform a task. Also minimizing repetitive action 
and sustained physical effort is another goal [3].  
 Size and Space for Approach & Use: Appropriate size and space is 
provided for approach, reach, manipulation, and use, regardless of the user's 
body size, posture, or mobility [2]. Providing a clear line of sight is 
important for the user while they are dealing with several elements on a 
system. Ability to reach components comfortably regardless of which 
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position user are (seating or standing etc.), different types of hand and grip 
size, enough space for using devices are some of the features this principle 
deals with [3].  
The above mentioned principles of universal design give anyone a feeling that 
these principles are solely meant for designing product or service for people with 
disabilities or who are elderly. Although practically based on the concept of 
accessibility, these principles have a lot more to offer. There are vulnerabilities like 
universal design is for barer-free design and/or the phrase ‘universal design’ itself 
promises too much to the end users.  So the misconception of calling something to be 
universally designed means that, it is meant for disabled or old people. Reality is that 
we need more research and innovation to expand the concept of universal design, 
beyond accessibility issues. And thereby to call a design to be universal because it not 
only supports the above mentioned principles and meant for disable or old people, but 
also serves some other better purposes that would not be possible to get from an 
ordinary design hence resulting a better product or service for the end users and thus 
calling it to be universally designed. 
Based on the above discussions of ambient media design, universal design and its 
principles, we now propose the ambient media design principles in the next section. 
2   Principles of Ambient Media Design 
We argued that since the keyword ‘universal design’ is meant to reflect better design, 
if we combine the characteristics of ambient media along with relevant or close to 
similar universal design principles, a general matrix of ambient media design 
principles can therefore be established. Table 1 shows the keywords as design 
principles properties of ambient media that are selected from the features of ambient 
media design and universal design principles. The key words as design principles 
properties are necessary to narrate the new principles of ambient media design which 
are shown in section 2.1.   
Table 1.  Ambient media design, universal design and their analogous characteristic matrix. 
Ambient Media Universal Design Design Principle Properties 
Human Behavior Stimulation Equitability Usable for Majority 
Interactivity in Design Flexibility Usefulness in Use 
Design for Human Aspects Simplicity Optimal Learnability 
Experience Orientation by User Perception Effectiveness for Users 
Intelligence for Safety Error Tolerance Improved Awareness  
Cultural Aspects on Design Less Physical Effort Improved Human Factors  
Collaboration towards Usefulness  
 
 
Approachability 
 
Attitude Towards Continued Use 
The properties described in column one on the Table 1, maps over with the 
properties in column 2. The resultant matrix from these two columns is shown in the 
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column three which is in the form of aggregation of previous two column’s 
properties. These are the foundation upon which the ambient media design principles 
are being proposed. We came up with seven design principles from these seven 
resultant matrixes of properties. 
2.1   Proposed Ambient Media Design Principles  
 
Principle one: Usable by majority user 
Ambient media design should be usable by majority user groups regardless of the user 
expertise, preference and their styles to deal with the use of ambient media. 
Facilitating user’s different need is the main goal of this design principle for assuring 
the fact that ambient media will be usable by as many as possible population around 
regardless of age, sex or demographic location.  
Principle two: Useful during use 
The ambient media should be useful for the users. Usefulness can be relative from 
user to user, but the interactiveness in the ambient media design should be flexible 
enough to give the user of the media a feeling of usefulness while they use it.  
 
Principle three: Simple, easy to learn 
The ambient media permits simple interactivity and is optimal for the user to learn it 
without putting new or any extra effort on learning. The consideration during design 
should focus on human aspects and combining human aspect in a simple way with the 
design thus resulting optimal learning ability for the end users.   
 
Principle four: Effective towards the user  
Ambient media design should not only be useful, useable but should be effective 
towards its users at some level. Therefore the ambient media should be designed in a 
way that, it minimizes the unintentional actions and should be able to judge the 
interaction effectiveness while acting effectively at the same time.  
 
Principle five: Less effort in creating self awareness  
The design of ambient media should be such that, it is intelligent enough for the 
safety of the user and can detect and handle error during use. The ambient media 
should be intelligent so that the users do not need to worry about the intentional or 
unintentional error they make or whether or not their error leads towards any hazard 
during the use of ambient media.   
 
Principle six: Human factors enhancement of the user’s task domain 
The design should focus on ergonomics. Ambient media in the coming future will be 
more and more invisible. Screen free, keyboard free concepts are some of the 
properties of invisible computing. So the design should focus on the proper fit with 
human bodies which apparently will increase the performance of the users while 
using the ambient media. This in return will also allow the users of the ambient media 
to accomplish certain tasks optimally.   
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Principle seven: Collaborative approach towards continued use 
The ambient media should be designed in such way so that, it provides the purpose, 
context and the decisive use of the result to its users. The designed ambient media 
should be able to do these to help the users manipulate and approach from one task to 
another with collaborative sets of actions, which is came up towards usefulness of the 
ambient media.      
3   Proposed Framework 
The design principles for ambient media design proposed in the previous section 
results a framework that is shown in Figure 1. 
The seven proposed principles are in a relation shown in Figure 1. Collaborative 
approach towards continuous use of the ambient media is dependent on the successful 
collaboration of the preceding six design principles. If the ambient media can be 
designed to be usable by its user, it tends to be useful during use of its users too. This 
in return makes the ambient media to be effective towards its users while they use the 
media. Together the usability, usefulness and effectiveness can impact on the learning 
ability of the ambient media if the ambient media that is designed is easy to learn by 
the users. The next step is that the media design should promote less effort towards 
creating awareness along with enhancing the human factors in the design. These 
together return a collaborative approach of using the designed ambient media in finest 
way. Collaborative approach returns the factors to determine whether the ambient 
media designed is usable for its user or not. The whole process can then repeat 
iteratively as a design process. Together, the seven principles of ambient media 
design tend to enhance user satisfaction while used for designing ambient media, 
which ultimately cam achieve successfulness of ambient media design. 
 
 
Fig. 1.  Framework for ambient media design using the proposed design principles.  
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4   Discussion 
Since there is no certain design principles available to date for designing ambient 
media, the principles proposed in this paper are motivating to observe in ambient 
media design process. Current research of ambient media focuses on the technology 
rather than strategy. People will use ambient media not only because the technology is 
appealing but it has to have some user satisfaction reasoning. Some of these reasoning 
are addressed by the proposed design principles. The proposed framework shows 
combinatorial structure of a successful design procedure of ambient media using the 
proposed principles. This is interesting to create new business model or altering 
existing business model to have positive impact on ambient media production and 
marketing. Once the design of ambient media that is going to be designed is 
understood from these principles, it can then introduce new business opportunities to 
accomplish better ambient media design to satisfy the principles. The idea of using 
universal design principles as a foundation upon which the ambient media design 
principles are based on, is only to enhance design principles in a more structured and 
optimal way. Ambient media design principles proposed in this paper might not be all 
of the possible design principles to date, but they are surely better design principles 
and can be universally applied to design any type of ambient media. 
5   Conclusion  
The idea of ambient media design principles that are proposed in this paper is a very 
new concept. The research on ambient media is still overcoming its initial states. The 
results from this paper open new possibilities of research in the field of ambient 
media design. The proposed framework validation and verification is an important 
piece initiated from this paper’s result. Collecting data to verify this framework will 
come up with the new possibilities of understanding new design principles. The 
quantitative analysis of an existing ambient media or any ambient media that is to be 
designed is possible in further research, which was not the scope of this paper. This in 
return can ultimately help improving the understanding of business strategies and 
designing new business model for ambient media development.   
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